Introduction

S
uicide rates vary considerably between European countries, ranging from 30/100 000 in Lithuania to about 3/100 000 in Greece. 1 There is a north-east to south-west gradient; suicide rates are highest in Northern and Eastern European countries. Male deaths from suicide are five times more common than female deaths. 1 The etiology of suicide is complex. 2 Besides psychiatric illness, also psychological, environmental as well as social and/or cultural factors may play a role. Genetic traits have been suggested as well. [3] [4] [5] [6] Concerns about increased suicide rates among immigrants and ethnic minorities have been raised. [4] [5] [6] Reasons for migration (including poverty, war, trauma or political repression including torture) may have traumatized the persons migrating and may consequently increase the risk of mental disorders later in life. 7, 8 Life circumstances in the immigration country can also be stressful: immigrants from non-Western countries are often socioeconomically disadvantaged relative to the majority populations, or they may face socio-psychological stressors like discrimination and marginalization. 9 However, immigrants may also be exposed to protective factors beneficial to their mental health, like strong family networks 10 or protective cultural or religious traditions. 11, 12 Given the wide variations in suicide rates between countries, some immigrants will have migrated from countries of origin with high suicide rates to immigration countries with lower rates, and some others vice versa. 4 With increasing time spent in the immigration country, suicide rates of immigrant groups appear to converge to those of the immigration country population. 13 We here assess the frequency of suicide among immigrants relative to the local-born population in the European host country, and we establish to what degree immigrants 'bring along' the suicide rate from their country of origin.
Methods
Systematic literature search
We defined immigrants as individuals who immigrated to a country different from their country of birth. We restricted our study to migration movements to European countries. We included studies that compared the frequency of completed suicide (i.e. mortality rates/risk) of adult (>16 years old) immigrant groups with the local-born populations. Inclusion criteria were (i) quantitative epidemiological study with description of method; (ii) based on original data, derived from well-described registries; (iii) published in a peer-reviewed journal; (iv) published between 1 January 1990 and 31 December 2011; and (v) written in English, Danish, Dutch or German. Studies focusing only on select groups like the offspring of immigrants, marriage migration or international adoptees were excluded. Criteria (i)-(iii) served as quality filters. 14 We searched the databases PubMed and PsycINFO in spring 2012 using the search terms in table 1. To increase sensitivity, we also searched for suicide ideation and attempts but excluded such articles unless they also covered completed suicides.
We retrieved 580 articles, which were screened independently by two researchers, first by their title (170 articles remained) and in a second step by their abstract (47 articles remained). The full text of the 47 articles was assessed, and 24 empirical studies were retained (see table 2 ). Common reasons for exclusion are listed in table 1.
We described the relative frequency of suicide in different population groups based on relative risks (RRs), odds ratios (ORs), standardized mortality ratios (SMRs) or other measures of association. For better readability, we use the term 'risk', no matter whether comparisons are based on RR, OR, SMR or similar measures. Given that measures used in the studies were not directly comparable, we followed a semi-quantitative approach 38 and express suicide risks of immigrants relative to those of the local-born populations in five categories: statistically significantly higher, with a tendency to be higher, no difference, with a tendency to be lower or statistically significantly lower.
Owing to the large number of different nationalities under study, we presented our results in categories of countries of origin by region (Northern, Eastern, Central & Western Europe, Southern Europe & Turkey, Middle East, South Asia, rest of Asia, Africa, North America, Central and South America, Australia). Furthermore, we defined age groups as follows: young (15-34 years), middle-aged (35-54 years), senior (55-64 years) and elderly (65+ years). We presented results stratified by sex and for both sex and age, if possible.
Results
We included studies from Sweden (8), England and Wales (7), the Netherlands (5), Germany (3) and Denmark (1) (see table 2 ). The majority (n = 14) focused only on definite suicide as cause of death, while five also took 'undetermined death' as possible suicide into account. Three studies examined data on definite suicide plus fatal self-or externally inflicted injuries as potential suicidal acts, while two other studies considered suicide and open verdicts. Most studies (n = 19) used ICD-8 to ICD-10 codes for the definition of suicide and potential suicidal deaths. The parameters used for defining 'immigrants' differ between both data sources and immigration countries: being an immigrant was defined by (i) country of birth (n = 18), (ii) parents' country of birth (n = 4), (iii) nationality (n = 2) and/or by (iv) coroner's or clinician's notes (n = 2). Some studies grouped immigrants by similar cultural and ethnic background, others by geographical proximity.
Most of the studies used data from national (n = 12) or municipal (n = 8) registries as well as from National Boards of Health (n = 2) or mortality registries (n = 11) for defining cases and study population. Data from national censuses were also used (n = 6). One study used hospital data. In many registry-based studies, information from different registries was linked, usually by personal identification numbers (e.g. in Sweden and Denmark). Of the studies, 66% stratified for sex and 22% for age. One study stratified also for area of residence. 37 No general pattern of suicide risk among immigrants compared with the local-born populations of the immigration countries could be found. The various studies showed different results for different immigrant groups and immigration countries. Table 3 presents studies that only stratified for sex. Table 4 presents the studies that stratified for both sex and age. In the following the results are summarized for immigrant groups by (pooled) region of origin.
Immigrants from Europe
Immigrants from Northern Europe
Nine studies 15, 16, 18, [20] [21] [22] 27, 30, 37 were identified, which included mainly immigrants from Denmark, Finland and Norway. Overall, they showed higher risks for suicide compared with the local-born populations. Only Garssen et al. 30 reported a tendency of lower risk for suicide among Nordic-born immigrants in the Netherlands. Six of the studies 15, 16, 18, [20] [21] [22] were conducted in Sweden and focused on Finnish immigrants who had a significantly higher risk than the Swedish-born population. Nordic immigrants aged 65 + years experienced an increased suicide risk compared with the population of England and Wales 27 (table 3) .
Immigrants from Eastern Europe
Nine studies 15, 16, 18, 20, 22, 27, 30, 36, 37 analysed the suicide risk of immigrants from Eastern Europe living in Denmark, Germany, the Netherlands and Sweden. Most of the studies showed a higher risk of suicide for both sexes compared with the local-born populations. 15, 16, 18, 20, 27, 30, 36, 37 However, one study demonstrated a significantly lower risk of Eastern European women in Sweden compared with Swedish-born women. 22 
Immigrants from Central Western Europe
Nine studies 16, 18, 20, 25, [27] [28] [29] [30] 37 included immigrants from Central Western Europe living in another European country, mainly in England or Sweden. The overall trend was towards an increased risk of immigrants compared with the local-born populations, but there were exceptions in several age and sex groups.
Immigrants from Southern Europe including Turkey
Immigrants from Southern Europe were included in nine studies. 10, 16, 18, 20, 22, 27, 30, 31, 34 A clear trend towards a decreased risk of suicide compared with the local-born populations of the Netherlands, England, Sweden and Germany was observed for both sexes and most age groups. There were also exceptions. FerradaNoli 16 found a significantly higher suicide risk among Spanish immigrants compared with the Swedish-born population. A German study 10 found a significantly higher risk among young women of Turkish origin compared with German women. Without stratifying for age, a study from the Netherlands 30 found a significantly increased risk for suicide among male immigrants from Southern Europe in comparison with the Dutch-born population, and an English study 27 found elderly male immigrants from Southern Europe at significantly higher risk for suicide compared with the English-born population. OR: odds ratio; RR: risk/rate ratio; SMR: standardized mortality ratio; PMR: proportional mortality ratio; HR: hazard ratio; n.a.: not applicable; Second column in brackets: region where study took place. 
Immigrants from Asia
Immigrants from the Middle East excluding Turkey
Four studies 15, 20, 22, 30 examined suicides among immigrants from Iran, Iraq, Pakistan or Afghanistan. In these studies, all without stratification by age, no overall trend was observable. Half of the studies stratified for sex and found contrasting results. Whereas the study from the Netherlands 30 reported significantly higher suicide risks for male immigrants and significantly lower risks for female immigrants from Middle Eastern countries in comparison with the Dutch-born population, a study from Sweden 30 showed the opposite.
Immigrants from Southern Asia
All five [23] [24] [25] [26] 30 studies, which included immigrants from Southern Asia, were stratified by sex and three by age. 23, 24, 26 Four studies were conducted in England, one in the Netherlands. All studies with stratification both by sex and age showed the same pattern: males of every age experienced significantly lower or similar suicide risks compared with the local-born population. 23, 24, 26 Among young and middle-age women of South Asian origin, significantly higher suicide risk compared with the English-born population was observed. 23, 24, 26 At higher age, however, South Asian women had lower suicide risks. 23, 24, 26 The Dutch study 30 found a significantly higher suicide risk for males from Sri Lanka; women from South Asia tended towards having higher suicide risks compared with Dutch-born women.
Immigrants from Asia in general
Of seven studies, 15, 16, [28] [29] [30] 33, 37 only two stratified by sex and none by age. In Denmark, 37 male immigrants from Asian countries showed a significantly lower risk, whereas female immigrants had a slightly higher risk compared with the Danish-born population. Two studies from England showed contrasting results: while one reported a significant higher risk of suicide for Asian immigrants, 28 the other one reported no differences between the immigrant group and the English-born population. 29 
Immigrants from Africa
Immigrants of both sexes from North Africa tended to have significantly lower suicide risks than the local-born populations in the Netherlands. 30, 31 One study from England showed significantly higher risks for male immigrants of North African origin compared with English-born men. 27 Young male and female immigrants from East Africa had significantly higher suicide risks compared with their English-born counterparts, whereas in the older age groups the difference was smaller. 24 One study reported higher risks for young male immigrants and lower risks for young female immigrants from African countries combined compared with their English-born counterparts. 26 
Immigrants from America and Australia
Immigrants from North America
Three studies from Denmark, 37 the Netherlands 30 and England 27 examined suicide risks of immigrants from North America. Results differed (table 3) . While there were significant higher risks among male respectively elderly male immigrants from North America compared with the local-born populations in The Netherlands, respectively, England, a Danish study did not find such differences. Among women, differences were not statistically significant.
Immigrants from Central and South America
Out of nine 16,24,26,28-32,34 studies focusing on suicide risk among Central and South American immigrants, six did not stratify for lower; : significantly lower; 0: no difference; ":
higher; : significantly higher; E: England and Wales; DK: Denmark; G: Germany; NL: The Netherlands; SMR:
standardized mortality ratio; PMR: proportional mortality ratio.
age, and results were heterogeneous. The three studies 24, 26, 32 with age stratification showed similar patterns: only young and middleaged (but not the elderly) male and female immigrants in England and the Netherlands experienced a significantly increased risk of suicide. 26, 32 However, another English study found significantly lower suicide risks among middle-aged men from Central and South America compared with their English-born counterparts. 24 
Immigrants from Australia
One study from England 27 and one from the Netherlands 30 investigated suicide risks of immigrants from Australia or Oceania and found significantly higher suicide risks among male immigrants compared with the local-born populations. Among female immigrants, compared with the local-born, the suicide rate was significantly increased in England, 27 and somewhat increased in the Netherlands. 30 No breakdown by country of origin Five studies from Sweden, 15, [17] [18] [19] 21 one from Denmark 37 and one from Germany 35 compared the suicide risks of all immigrants grouped together to those of the respective local-born populations. No trend could be identified in these studies.
Discussion
Discussion of results
Immigrants to European countries are often disadvantaged in socioeconomic terms, compared with the local-born populations. Moreover, they may have experienced severe stress before and during migration, and they may be victims of discrimination and marginalization afterwards. 7 Given these disadvantages, stress and possibly poorer access to mental health care, one might suspect that immigrants would consistently show significantly higher suicide risks compared with the local-born populations. Our findings show that this is not generally the case. Conversely, there is substantial heterogeneity of suicide risks among immigrants, relative to those local-born populations of European countries. A considerable part of these differences seems to arise from substantial variations in suicide risk between emigration countries. This supports findings and their interpretation in the recent international literature. [4] [5] [6] There are certain groups of immigrants who face consistently higher suicide risks relative to comparable population segments of the immigration countries. Among these are immigrants from countries in which suicide risks are particularly high, i.e. countries in Northern and Eastern Europe. 15, 16, 18, [20] [21] [22] 27, 37 It appears that some immigrants, e.g. from Nordic countries, 'bring along' their high suicide risk, at least for the initial time they spend in the immigration country. This is in line with a meta-analysis 4 of the consistency of immigrant and country-of-birth suicide rates (which, however, covers a different period than our study).
A second risk group consists of young female immigrants from Turkey, East Africa and South Asia. This group experiences comparably high suicide risks in their immigration countries as well as in their countries of origin. 10, 22 Young female immigrants might be particularly disadvantaged, e.g. in socio-economic terms or owing to language barriers, intergenerational acculturation conflicts 6 or marriages that may be involuntary or arranged (it needs to be stressed, though, that our study was not designed to provide evidence in this direction). Moreover, elderly immigrants from European countries are at high risk of suicide, even though suicide risks increase with age in many Western European immigration countries such as Germany. Such age-related variations in suicide risk may partly explain why our findings show a lower suicide mortality of Turkish immigrant populations than a study that did not stratify for age in the analysis. 5 
Methodological issues
Future studies on suicide among immigrants will only add to the existing scientific evidence if they stratify not only by country of origin but also by age, sex and socio-economic status. Given the wide variation of suicide risks between countries, 1,2 studies that combine immigrant groups from different countries of origin will yield results that are difficult to interpret. Furthermore, even immigrants from the same country of origin constitute a heterogeneous group: the Turkish immigrant population in Germany comprises labor migrants, unemployed, academics, managers and refugees who were given asylum, etc. Their respective suicide rates may vary substantially, and therefore, the socio-economic status needs to be considered when analysing suicide among immigrants.
Other factors possibly influencing the association between immigration and suicide risk are the type and process of migration. Refugees and asylum seekers face cultural differences and difficult adaption processes to Western societies; in addition, they often lack family and social networks. 6 They might also carry traumatic experiences from their countries of origin or from the immigration process. All these factors, in addition to factors such as a difficult economic situation, might influence their risk for suicide. Furthermore, information on the length of stay in the immigration country would be useful to quantitatively assess a possible convergence of suicide risks towards those of the host population. The ideal study design would compare suicide risks among immigrants also to those of the population in the country of origin. 3, 39 Only in this way could the effects of migration on suicide be properly investigated, given the variance in suicide risks internationally. Such studies should be possible for persons migrating between EU as well as Northern European countries. 5 However, not all Southern and South Eastern European countries and few low-income countries have complete and reliable registration of causes of death and thus cannot provide the required data. So this study design will remain a research desideratum for the time being.
In addition, the studies reviewed here used different data sources, periods of data collection and measures of association. By using census data, some studies may overestimate the population at risk (and thereby underestimate their suicide mortality) because immigrants may have returned to their country of origin without deregistering. 40 Future studies should use a uniform definition of immigrant and reference populations, and they should critically assess and compare data quality in all population groups involved.
Association measures vary from computed risks for one or more groups to the comparison of crude suicide risks between immigrants and the local-born population. As a consequence, we could only detect semi-quantitative patterns instead of performing quantitative comparisons between the studies. Because a meta-analysis was not our aim, these limitations do not limit the informative value of our review.
Finally, even a thorough and systematic literature search may not have yielded all relevant publications, and not all relevant study results may have been published in the first place. While it cannot be ruled out that this led to bias in our findings, we found sufficient parallels to other published research 4 to rule out that the bias was major. Having described the limitations of our study, its main strength, namely the large number of countries covered, should also be mentioned.
Conclusion
Migration is one among several factors that contribute to the heterogeneity of suicide risk in European countries. Our findings support the hypotheses that the suicide risk of immigrant populations depends to a considerable degree on cultural factors, and on the suicide risk in the countries of origin. Health-care planners and providers need to be aware that with ongoing immigration, new risk groups for suicide may be emerging. Persons migrating from countries with a high suicide risk to countries with a lower risk willin statistical terms-become a risk group compared with the general population in these immigration countries. Overgeneralization, however, should be avoided, as not all immigrant groups are at an increased risk; some may even experience substantially lower suicide risks than the majority population.
